Involvement of endogenous ouabain-like compound in the cardiac hypertrophic process in vivo.
The Na(+)/K(+)-ATPase inhibitor ouabain has been shown to trigger hypertrophic growth of cultured cardiomyocytes; however, the significance of endogenous ouabain-like compound (OLC) in the hypertrophic process in vivo is unknown. Here we characterized the involvement of OLC in left ventricular (LV) hypertrophy induced by norepinephrine (NE) and angiotensin II (Ang II) infusions in rats. Administration of NE (300 microg/kg/h) via subcutanously implanted osmotic minipumps for 72 h resulted in a significant increase in left ventricular weight to body weight (LVW/BW) ratio (P<0.001) and a substantial up-regulation of atrial natriuretic peptide (ANP) gene expression (13.2-fold, P<0.001). NE infusion induced a transient increase in plasma OLC levels at 12 h (P<0.05), which returned to control levels by 72 h. Adrenalectomy markedly reduced both basal and NE-induced increase in plasma OLC levels. LVW/BW ratio was not modulated by adrenalectomy; however, ANP gene expression was blunted by 44% (P<0.01) and 47% (P<0.05) at 12 and 72 h, respectively. In agreement, adrenalectomy reduced up-regulation of ANP without affecting LV mass in rats infused with Ang II (33 microg/kg/h). Administration of exogenous ouabain (1 nM to 100 microM) for 24 h had no effect on ANP gene expression in cultured neonatal rat ventricular myocytes. However, the up-regulation of ANP mRNA levels induced by the alpha-adrenergic agonist phenylephrine (1 microM) was markedly enhanced by ouabain (100 microM) (5.6-fold vs. 9.6-fold, P<0.01). These data show that OLC as an adrenal-derived factor may be required for the induction LV ANP gene expression during the hypertrophic process.